Experience and intuition may help explain everyday phenomena. However, physics concepts cannot be induced directly from them. Learning physics requires an examination of the ideas of scientifically constructed theoretical frameworks, explaining coherently organized physics concepts. This research examined student teachers' physics knowledge in terms of their everyday explanations and physical reasoning pertaining to everyday concepts. The way in which sources of knowledge influence student teachers' physics learning was also examined. With this aim, a test comprising eight questions -with each question corresponding to an everyday context examining students' everyday explanations, their reasoning, and epistemologies -were developed. By convenience sampling of two universities in Turkey, the test was offered to 360 student teachers who will teach primary and elementary level science in the future. After the relevant t-tests and variance analyses, the results indicated that there was context-sensitivity with respect to physical explanations. In addition, in all of the contexts, propagated and fabricated knowledge allowed the highest scores in each context despite the different kinds of sources stated by student teachers. Educators should have insights about the nature of students' knowledge and reasoning, and they should design their science-related courses by considering students' epistemologies to remove the hidden barrier between every day and formal concepts.
INTRODUCTION
Learning Physics P hysics education research examines students' problems in understanding physics and other issues such as teachers, textbooks, and curricula which are tightly connected with learning physics. It also develops pedagogical methods and techniques to overcome students' difficulties and misconceptions for better physics learning. A significant amount of research on students' understanding of physics concepts over the past 30 years has revealed students' difficulties in learning physics and reflected their poorly organized physics knowledge, as well as their misconceptions in different physics concepts such as force and motion (Beichner, 1994; Thornton & Sokoloff, 1998) , electricity (Engelhardt & Beichener, 2004; Peşman & Eryılmaz, 2010) , heat and temperature (Lewis & Linn, 1994) , optics (Kaltakci-Gurel et al., 2017) and even quantum theory (Didiş et al., 2014; Ivanjek et al., 2015; Vokos et al., 2000) , and other relatively difficult to grasp physical phenomena (Chi et al., 1981; Hammer, 1994; Itza-Ortiz et al., 2004; Reif, 1995; Wittmann et al., 1999) .
While some student difficulties are based on mathematical skills and attitudes toward physics learning, some research has indicated that students might have well-established intuitive belief systems influencing their physics learning Hestenes, 1985a & 1985b; . However, learning physics involves more than simply finding ideas from prior knowledge and experience. It also requires an examination of ideas embracing a theoretical framework (Hammer & Elby, 2003) because physics knowledge includes scientifically constructed theoretical frameworks for explaining coherently organized concepts. Modification of common sense with what is learned in physics classes (Hammer, 1994) and coherently organizing physics knowledge is required for students' physics learning (Reif, 1995 (Reif, , 1997 . However, students sometimes have difficulty in deciding which ideas should be modified and which of them are to be maintained when learning physics (Hammer and Elby, 2003) . At that point, epistemology, which corresponds to students' ideas about knowledge and learning, has a role with respect to learning physics.
Student Epistemology and Physics Knowledge
Individual's ideas about knowledge and learning are described as "epistemology" (Hammer & Elby, 2003) . Epistemological beliefs have causal effects on physics learning (Ding, 2014) because students' epistemologies could directly influence their learning of physics by effecting their approach to learning materials (Ding, 2014; Hammer, 1994; Hammer & Elby, 2003; Lising & Elby, 2005) . Their epistemological beliefs also help them to drive metacognitive strategies when they are learning physics (Hammer & Elby, 2003; Lising & Elby, 2005) .
Many of the students' difficulties in physics are explained by their epistemological nature (Lising & Elby, 2005) ; that is, the epistemic failure in making connections between everyday thinking and formal thinking in physics (Ding, 2014) . Considering Einstein's statement about science being a refinement of everyday thinking (Hammer & Elby, 2003) , everyday life is composed of physical contexts that could be explained scientifically. In daily life, most people, independent of their science background and age, engage with these scientific situations and they present their "own" methodologies to handle the everyday problem emerging from the context such as developing an idea, becoming more familiar with another person or experiencing the context. Approaching the problem may differ due to their epistemologies. For example, students who have difficulty in physics may consider that physics is a collection of facts and formulas, is independent of everyday thinking, and memorizing the material is required to learn physics. In contrast, successful physics learners see physics as a coherent system of ideas; its formalism is a way of expressing ideas, and reconstruction and refinement of understanding are required to learn physics (Hammer & Elby, 2003) . Songer and Linn's (1991) study suggested that students' dynamic, interpretive, and experience-integrated knowledge allowed students to obtain significantly higher scores than students with static, factual knowledge and who were isolated from everyday life. Lising and Elby (2005) examined a physics student's epistemology using a case study and found evidence of an epistemological barrier between formal and everyday reasoning. Because of its disconnected nature, this barrier limited the student's searching for connections and her use of formal reasoning for answering the questions. However, the authors also found that the student presented more reconciliation within everyday reasoning or within formal reasoning. Hammer designed an elective course named "How to learn physics-HTLP" (Hammer & Elby, 2003. p. 61) with a seminar style, focusing on epistemological topics and aiming to help students' understanding and approaching physics learning as a "refinement of everyday thinking" (Hammer and Elby, 2003. p. 62) by developing awareness of everyday thinking and developing a relevant framework (Hammer & Elby, 2003) . Elby's design in 1998 aimed to help students develop productive resources. In contrast to textbooks presenting fully formal definitions and equations, he taught students that "learning physics often involves starting with everyday knowledge and experience, and building from there to formal definitions and equations" (Hammer & Elby, 2003. p. 84) . Kanim (2001) also obtained similar findings addressing another epistemological barrier between conceptual thinking and formal reasoning. With the explicit links between developed concepts and quantitative problems, these links are termed "bridging exercises" (Kanim, 2001. p. 1) . He observed development in students' formal reasoning with an increase in the number of solved quantitative physics problems.
The theoretical framework of Hammer (1994) regarding epistemological beliefs in physics characterizes students' beliefs in three dimensions, such as beliefs about the structure of physics knowledge (isolated pieces vs. coherent), beliefs about the content of physics knowledge (formulas vs. concepts), and beliefs about learning physics (receiving information vs. construction of understanding). With the third dimension of this framework, students' physics learning is classified as "a process of remembering or storing what one has been taught" (Hammer, 1994. p. 159) if it is from an authority and as a "process of applying and modifying one's own judgment" (Hammer, 1994. p. 159) if it involves recreation of ideas independently (naïve constructivism). Hammer and Elby (2002) explain students' epistemologies as "resources" that they held and used. These resources are for understanding, (1) the nature and sources of knowledge, (2) epistemological activities, (3) epistemological forms, and (4) epistemological stances. As a result, student epistemology can be categorized as both public and personal epistemologies. While public epistemology concerns a student's "ideas about the nature of knowledge and learning for society as a whole," personal epistemology is about a student's "ideas about her own knowledge and learning" (Lising & Elby, 2005. p. 373) .
Another issue related to students' epistemologies is contextsensitiveness (Hammer & Elby, 2002 Lising & Elby, 2005) . Researchers have explained that it is critical to consider context-sensitivity in the research designs about students' epistemologies because students may present varying epistemologies due to different contexts. According to the resources framework, epistemological resources are fine-grained and comparable to the phenomenological primitives (p-prims) of diSessa (1993) . Similar to p-prims, they are activated appropriately and inappropriately due to context (Hammer & Elby, 2003) . For example, resources for understanding the source of knowledge stated in Hammer and Elby's (2002, 2003) resources framework may be as "knowledge as propagated stuff" which is "knowledge as a kind of stuff that can be passed from a source to a recipient;" "knowledge as free creation" which is knowledge "invention is a common experience;" and "knowledge as fabricated stuff" which is "knowledge as inferred or developed from other knowledge" (Hammer & Elby, 2003. p. 56) .
Context is a social or cultural environment in which the student is situated. It is central to student learning as an integral part of the learning process (Finkelstein, 2001; Whitelegg and Parry, 1999) . It is hypothesized that familiar contexts may help the activation of resources (Hammer & Elby, 2003) . Hence, from the resources perspective, the activation of different sources appropriately in different contexts may be more productive for physics learning rather than considering students having incorrect ideas about knowledge. For this reason, instruction has an important role in helping students identify and activate their epistemological resources for productive learning of physics (Hammer & Elby, 2003) .
Examination of students' epistemology is important because it may affect students' knowledge and learning (Hammer, 1994; Hammer & Elby, 2003; Lising & Elby, 2005) . In addition to the academic background (including the content of the courses that student teachers took during their teacher education programs according to their departments), or sources of knowledge, some other factors such as gender were considered to be important in students' physics knowledge. Girls' lower academic performance in physics compared to boys' was reported to be a considerable research topic to be investigated (Murphy & Whitelegg, 2006; Stewart, 1998; Zohar & Sela, 2003) . However, some other studies have asserted that gender difference might be due to the result of content and context of the subject to be taught. As a result, attempts to create a more gender-inclusive physics learning content and contexts were intended. From this point of view, we focused on student teachers' physics knowledge with everyday explanations and reasoning, and their epistemological resources accompanying their knowledge to explain everyday phenomena. Both with quantitative measures (e.g., inferential statistics comparing gender, department, source of knowledge vs. physics scores) and a qualitative manner (e.g., descriptive statistics and content analysis of the explanations), we seek answers to the following research questions:
1. How do student teachers explain everyday phenomena in different science contexts? a. How do student teachers' explanations vary due to gender? b. How do student teachers' explanations vary due to department? 2. What are the sources of student teachers' physics knowledge reflecting their epistemologies? a. What is the impact of gender and source of knowledge on student teachers' physics knowledge? b. What is the impact of department and source of knowledge on student teachers' physics knowledge? 3. How are the everyday conceptions and physical reasoning constructing physics knowledge related?
METHODOLOGY
We examined physics knowledge together with sources of the knowledge of student teachers who will teach primary and elementary level science in elementary schools (students aged 10-14), in eight different daily-life contexts. A test with eight questions, each of them corresponding to a different context, were developed and implemented for student teachers.
Data Collection Contexts for everyday physics phenomena
When encountering a problem with an everyday phenomenon, we may develop our own idea to handle it or sometimes copy others' knowledge or fix the problem trying different ways related to experience. These approaches are determined by our personal epistemologies and they may vary with context.
Everyday life is full of physical contexts, with problems in such contexts able to be fixed in scientific ways. To examine how student teachers' approach problems in everyday contexts, we determined eight contexts corresponding to particular physical phenomena. In the selection of contexts, we considered that each context (1) is familiar to student teachers in their everyday life, (2) is physically explained, and (3) corresponds to a physics topic in the curricula. Among the significant amount of everyday contexts, we also considered both student teachers' giving answers to questions in a plausible time period. For these reasons, we limited them into eight contexts corresponding to optics and waves, thermodynamics, force and motion, pressure, and nature of matter topics. These were: (1) opening a jar (OJ), (2) keeping honey (KH), (3) stirring when cooking (SWC), (4) selecting shoe in snow (SSS), (5) drying clothes (DC), (6) selecting dish for microwave cooking (SDMC), (7) redressing the balance in a decelerated car (RBDC), and (8) selecting window blind (SWB).
Handling the problem from each everyday context sometimes required only one physical explanation, for example, "heat conduction" for the selection of a spoon to SWC and "air pressure, expansion, and force" for explaining how to open a tightly sealed cap of a jar (OJ).
Development of concept test
In the test, in which each question corresponded to an everyday context, we essentially aimed to obtain information about: (1) explanations to everyday physics phenomena, (2) physical explanations of everyday phenomena requiring the use of physics concepts to state reasoning, and (3) sources of their answer and reasoning. In this manner, we could examine student teachers' physics knowledge, epistemologies, context dependency of epistemologies, and how their epistemology allows linkage between their physics conceptions and everyday phenomena. Furthermore, some demographic information required for the research questions (such as gender and department types) were included in the test. After the test questions were constructed, the draft version of the test was examined and evaluated by two experts from the field for face and content validity. After feedback from the experts about questions, the last version of the test presented in Appendix Table 1 was obtained.
Participants of the study and implementation of the test
By convenience sampling of two universities in Turkey, data in the present study were obtained by implementation of the test to 360 student teachers who will teach elementary science (201 students) and primary science (159) after graduation. In addition, 293 students were female (81.6%) and 66 students were male (18.4%) from all years from 1 to 4 in their corresponding program. These student teachers were placed in their programs as a result of Turkey's national university selection and placement exam. The teacher candidates completed the concept test individually in approximately 30 min.
In addition to several professional courses (e.g., classroom management, and educational psychology), subject-matter courses (e.g., physics, chemistry, and biology), and courses that integrate subject knowledge and professional knowledge Science Education International 30(4), 298-309 https://doi.org/10.33828/sei.v30.i4.7 (e.g., methods of teaching, instructional technology, and material development), both programs included physics and physics teaching related courses in their curricula. However, their emphasis on physics is somewhat different such that those in elementary science take more physics courses (e.g., optics, and modern physics) than those student teachers who will teach primary science.
Data Analysis
Since the test included open-ended questions, data analysis started first with the development of scoring and coding lists. After examination of data by both of the authors carefully, scoring and coding lists were constructed for each question.
One of the sample scoring and coding list is presented in Appendix Table 2 . The coding is given in Appendix Table 2 allowed to the results in Table 1 and Figure 1 with the analysis of everyday explanation and physics reasoning; Table 2 with the analysis of used physics concepts; and, Tables 3 and 4 with the analysis of sources of knowledge. That is, different kinds of scoring were considered by the researchers due to the research aims. This was also because of consideration of the false positive (correct answer with incorrect reasoning) or false negative (incorrect answer with correct reasoning) nature of given answers, first started by .
In traditional scoring of the questions, that is, 1 point for the correct answer and 0 point for the wrong answer may not guarantee the presence of correct scientific conceptions all the time. It might be a correct answer with incorrect reasoning.
Similarly, a wrong answer may not be as problematic as it is thought. It might be wrong answer with correct reasoning. From the point of view of Hestenes et al.'s (1992) , false positive and false negative nature of the questions, we scored answers and reasoning, not as 1 and 0 points as usual, but gave partial credits for certain cases. Since in the reasoning tier, we intentionally wanted the responders to use physics concepts in their explanations with the phrase "please state your reasoning with physics concepts" we gave more points to a conceptual explanation with an appropriate physical concept even though it was not totally correct than a correct explanation without any physical concepts (or say daily life wording).
In addition to giving partial credit for the answer and reasoning due to our aim, scores for each question were calculated by the sum of a subject's score for his/her answer and reasoning of the corresponding question. For an individual question in the test, one's score ranged from 0 to 10; while for the total test, it ranges from 0 to 80. In addition to scoring for answer and reasoning, for each question, other coding schemes were used for the source of knowledge for reasoning and for the physics concept(s) used in the answer and reasoning. Furthermore, we consulted the opinions of the two experts in physics and physics education majors to validate the scores we assign in Appendix Table 2 .
Scoring and coding were performed by two independent raters. Similarities and differences between the scoring and coding of the two independent raters were discussed until a consensus was reached. After converting all qualitative data into a quantitative form, we performed statistical tests (independent-samples t-test for research question one, twoway between-group ANOVA for research question two, and Pearson product-moment correlation for research question three) using the Statistical Package for the Social Sciences version 22 program.
RESULTS

Student Teachers' Physics Knowledge
The analysis started first by an examination of the descriptive statistics for the total test scores. Out of 80, the mean of student teachers' test scores was 45.8 with a standard deviation of 11.8. The Cronbach's alpha coefficient (α) was calculated as a measure of the internal consistency of the test scores and was found to be 0.62, which explains that at least 62% of the total score variance is due to the true score variance (Crocker and Algina, 1986) .
After some descriptive analysis (e.g. mean, standard deviation), we performed some inferential statistics (e.g. independentsamples t-test) analysis for examining whether there was a difference between student teachers' everyday physics explanations according to their gender and department. The resulting ρ value of independent-samples t-test analysis indicates whether or not statistically significant differences exist. The threshold for significance for our analysis was set at ρ ≤ 0.05. That means a 95% certainty that our data do not represent a random result, but a true difference. An independent-samples t-test was conducted to compare total test scores for females and males. According to the results, there was a significant difference in total scores for females (M = 47.21, SD = 11.02) and males (M = 39.53, SD = 13.43; t [85.8] = 4.33, ρ = 0.00). The magnitude of the differences in the means was moderate (eta squared = 0.0498) in terms of effect size. When the same analysis was performed for each question separately, except two of the questions in the test (DC and RBDC), significant mean differences between male and female scores in favor of females were found. That means for the overall test and for six questions in the test, females outperformed males significantly.
An independent-samples t-test was performed also to compare total test scores for student teachers from the two different departments having a different number of physics courses in the program to train primary and elementary science teachers. A statistically significant difference in total scores was found for the student teachers for primary science teaching (M = 40.2, SD = 11.71) and student teachers for elementary science teaching (M = 50.2, SD = 9.94; t [310] = −8,64, ρ = 0.00). The magnitude of the differences in the means was large (eta squared = 0.17) in terms of effect size. That means student teachers at elementary science teaching program outperformed the student teachers at primary science teaching program significantly.
To gain an in-depth insight into student teachers' answers (everyday explanations), concept use and reasoning (physical explanations) in their answers for individual questions in the test were then determined by performing some further investigations. In Table 1 , the percentages of answer and reasoning types for each question in the test are provided.
In the table, the first three reasoning types are conceptual, while the last three are non-conceptual, where it can be seen that even when student teachers gave correct answers, their reasoning may be non-conceptual in nature. In all questions in the test, student teachers presented more correct answers than their incorrect or blank answers. In addition, in most of the questions (SWC, SSS, DC, and SWB) student teachers gave correct answers with correct conceptual explanations. In contrast to these correct conceptual explanations, in two of the questions (OJ and KH), however, student teachers mostly gave correct answers with incorrect explanations which were wrong and non-conceptual. In addition to totally correct and conceptual explanations and wrong and non-conceptual explanations, student teachers mostly stated wrong conceptual explanations, which correspond to the use of physical concepts incorrectly for selecting a dish for the microwave (SDMC). The last type of explanation was observed mostly in RBDC, which is a correct explanation with daily life wording. In this category, although student teachers explained the inertia, they used non-physical terminologies from everyday life. The contexts explained in a conceptually correct manner (SWC, SSS, DC, and SWB) are those that student teachers frequently engaged with in their daily life. However, student teachers mostly provided conceptually wrong explanations for microwave use (SDMC). This result may be because a microwave is not frequently used as an ordinary oven. For this reason, student teachers' explanations indicate that they considered the working principle of an ordinary oven (it works by heating), and they incorrectly explained the physical phenomena considered in microwave (it works by vibrating the molecules using electromagnetic waves). This finding points out the context-sensitivity of the explanations stated by Hammer and Elby (2002, 2003) . When the non-conceptual explanations were examined, KH was explained both incorrectly and non-conceptually. This result may be because of limited content in physics curricula stressing the viscosity. The context of RBDC was explained correctly, but daily life wording maybe because of students' limited connection of inertia with daily life. Table 2 presents the answers of subjects categorized according to the concepts used in their reasoning for each question. In addition, Table 2 also indicates the total percentages of the reasoning with appropriate (correct) and inappropriate (incorrect) use of the concepts as well as the percentages of no responses and the answers without concept use.
As it is presented in Table 2 , in their answer to SWC, most participants used a related concept (heat conduction) in their answer (61.9%); while in their answer to KH, they used the viscosity concept the least (12.2%). In their answer to three of the questions (OJ, SSS, and DC), they used more than one concept. In most of the contexts, almost half of the student teachers used the concepts correctly. For example, for SWC, "What kind of spoon do you use when you are cooking?" was asked, it was first expected from the student teachers "wooden or silicon spoon" as an answer of the question and reasoning about the transfer of heat by conduction in the determination of total score for each question. However, at this step, student teachers' explanations about their reasoning were examined in terms of "heat conduction." This is because students may give explanations either conceptual by considering physics or nonconceptual explanations without physics. As a result parallel with the physics explanations, at this step student teachers displayed what physics concepts they used when they were explaining the reasons for their answers. It is noticeable that when they used a related concept in a great proportion in all of the contexts, they mostly gave correct answers to the question (Table 1) . Table 1 , the findings are coherent. For example, while SWC is explained in a mostly conceptually correct manner in Tables 1 and 2, a physical concept "heat conduction" was stated by most of the student teachers for selecting spoon for stirring when cooking (SWC). Similarly, in Table 1 , KH was explained mostly wrong and in a non-conceptual manner; in addition, it has the largest percentage use of incorrect explanations (13.9%). In Table 2 , it is observed that most student teachers did not answer this question with a physical concept -viscosity -(87.8%) and the level of those who did use it correctly was rather low (11.9%). To summarize, the limited use of physical concepts may explain the non-conceptual and incorrect explanations.
Reinterpreting this table by considering the findings in
Sources of Knowledge and Context Dependency of Sources
To investigate student teachers' source of physics knowledge in each question, we asked how they had received this information. Regardless of the context, among 2880 instances (360 teacher candidates × 8 contexts), Figure 1 presents the context independent sources. Figure 1 , student teachers reflected 34% of their physics knowledge based on the information gained by their "mother." In addition, other sources such as "father," "friend," "other family members," and "media" correspond to a total of 14%. From Hammer and Elby's (2002, 2003) resources framework that the theoretical approach is based on, this result corresponds to the "knowledge as propagated stuff" in which knowledge of other people is a kind of "stuff" that can be passed to student teachers from different sources. Student teachers' explanations based on their "experience" are 33%, and this percentage is comparable to the information which comes from their "mother." This result can be explained with "knowledge as free creation" which student teachers invented their knowledge by their experience with the context. At this point, knowledge as propagated stuff like "mother told me" and knowledge as creation like "I saw/experienced my mother did" were discriminated because the second one contains any kind of experience that may be personal experience by doing something and experiencing somebody is doing something. According to Figure 1 , 10% of student teachers' physics knowledge is based on the "course" where they learned physics. This percentage is low in comparison to other dominant sources such as "mother" and "experience." Again with the same framework, this kind of knowledge corresponds to "knowledge as-fabricated stuff" in which student teachers' knowledge about the context is inferred Science Education International 30(4), 298-309 https://doi.org/10. 33828/sei.v30.i4.7 or developed from other knowledge such as textbooks or teachers in the course. Differing from the framework of Hammer and Elby (2002) , student teachers also reflected 4% of their physics knowledge based on "intuition, reflex, guess, etc." In 5% of student teachers' knowledge, sources were not stated. To summarize, by considering context-independent explanations, almost half of the student teachers (48%) displayed their knowledge as "propagated stuff" from one source to another to explain everyday phenomena in this study. To examine the variation in the sources due to the contexts, Table 3 represents the percentages of sources of physics knowledge for each question corresponding to each context. Table 3 , in most of the questions (in contexts OJ, KH, SWC, DC, SDMC, and SWB) in the test, "mother" was stated mostly as the source of their knowledge that is propagated from a source. In two of the questions (SSS and RBDC), "experience and observation" that is knowledge as free creation. Table 1 , it can be reconsidered that while "mother" was mostly stated as the source in the contexts of SWC, DC, and SWB which allowed correct and conceptual explanations, in the contexts of OJ and KH, it allowed mostly wrong and non-conceptual, and in SDMC it allowed wrong conceptual explanations. However, the interesting context is OJ. Although it is widely used, it led to student teachers providing mostly wrong and non-conceptual explanations. This context contains three physical concepts (air pressure, expansion, and force), which may have partly influenced the explanations.
As shown in
As presented in
Referring to
As mentioned previously, in a single question in the test, the maximum possible score that can be obtained was 10. In Table 4 , the mean of each question in comparison to the corresponding source of knowledge is given for each question separately. In this way, we can gather information about the mean for each stated source knowledge in the questions. Table 4 indicates that student teachers could explain the contexts based on epistemologically different knowledge, such as fabricated, propagated, or invented knowledge. However, the scores obtained from each question correspond to a context, and different sources may contribute to the scores differently. For example, in most of the questions (in contexts KH, SWC, DC, and SWB), the means were the highest for the student teachers who stated that their knowledge comes from a "course" fabricated with other knowledge such as teachers or textbooks. In two of the questions (in contexts SSS and SDMC), the means were the highest for "friend" as stated as a source of knowledge that is propagated from a source. Similarly, for the OJ question, the highest mean was obtained for "media" as a source, while for the RBDC question, it was "father" corresponding to propagated knowledge.
When Tables 3 and 4 are compared, it can be observed that incompatibility of most stated percentages for a source of knowledge and maximum scores belong to different kinds of sources. This result also indicates that a dominant source of knowledge for each context allows individuals to understand everyday physics phenomena; however, that source may not provide completely scientific information or that the knowledgebased on that source may not be correctly constructed by individuals. For example, the media as a source of OJ corresponds to 1.4% (Table 3) , which is the least-stated source in this context. However, the maximum score in this question corresponds to media source (7.6, in Table 4 ). On the other hand, in the KH context, most student teachers stated "mother" as the source of their knowledge (41.1%, in Table 3 ). However, scores in this question reflect that one of the minimum scores corresponds to this source (3.9, in Table 4 ). Another example is for the knowledge based on experience, which is invented knowledge. For the SSS context, although knowledge from experience is dominant (36.8%, in Table 3 ), a score explained with experience is lower than some of the other sources (5.7, in Table 4 ). This result may also indicate a potential limitation of refinement of everyday phenomena during experience.
To summarize the findings in Table 4 by considering Table 1 findings, although student teachers indicated "mother" as the source of their knowledge, obtained knowledge in the course, which is fabricated in physics classes, allowed the highest scores in three of four contexts (SWC, DC, and SWB). In addition, this result may explain the higher percentage of correct and conceptual explanations in these contexts in Table 1 . Similarly, in the contexts mostly explained incorrectly and non-conceptually in Table 1 , propagated knowledge from media (in OJ) and fabricated knowledge in the course (in KH) explained the highest scores although most of the students stated "mother" as a source of their knowledge. In two of the contexts, although "experience" was stated as the source of knowledge, propagated knowledge from a friend (in SSS: Correct and conceptual explanation in Table 1 ) and from the father (in RBDC: Correct explanation with daily life wording in Table 1 ) indicated the highest scores. Finally, in an SDMC context, although student teachers indicated "mother" as the source of knowledge, the highest score was observed by another source "friend" that the knowledge propagated from.
In addition to the qualitative interpretation of sources of physics knowledge, a two-way between-groups ANOVA was conducted to explore the impact of source and gender on student teachers' total scores from the test, as well as to explore the impact of source and department on student teachers' total scores from the test. First of all, for each student teacher, the most stated source "mode" of knowledge for all eight-question in the test was determined (subjects who stated a) sources selected less than by two subjects and b) equal number of sources "multimode" selected are omitted from the analysis for the sake of analysis). Two-way ANOVA allowed us to test simultaneously for the effect of each of our independent variables (source and gender) on the dependent variable (total test score) and also identifies any interaction effect. An interaction effect occurs when the effect of one independent variable on the dependent variable depends on the level of a second independent variable. In comparison of the total test scores according to source and gender, a statistically significant main effect for gender (F [1, 298] = 5.098, ρ = 0.025) was observed; however, the effect Science Education International 30(4), 298-309 https://doi.org/10.33828/sei.v30.i4.7 size was small (partial eta squared = 0.017). The main effect for source (F [4, 298] = 1.815, ρ = 0.126) and the interaction effect (F [4, 298] = 0.339, ρ = 0.851) did not reach statistical significance. The non-significant interaction effect indicates that there is no significant difference in the effect of source of knowledge on total test scores for males and females. The significant main effect for gender means that males and females differ in terms of their total test scores, but practically this difference is small because of small effect size.
In comparison of the total test scores according to source and department, a statistically significant main effect for department (F [1, 299] = 5.355, ρ = 0.021) with small effect size (partial eta squared = 0.018) and interaction effect (F [4, 299] = 3.505, ρ = 0.008) with moderate effect size (partial eta squared = 0.045) was noted. The main effect for source (F [4, 299] = 1.310, ρ = 0.266) did not reach statistical significance. These results can be interpreted as although the source of knowledge indicates significant differences by interacting with gender and department, it does not statistically differ for the total scores. These findings also confirm the contribution of each source in terms of physics knowledge and individuals selecting their own ways differently in different contexts to gain overall physics knowledge.
Linkage of Everyday Explanations with Physics Conceptions
For the third research question, the manner in which student teachers linked everyday explanations with physics conceptions was examined. The relationship between total answer scores (corresponding to everyday explanations) and total reasoning scores (corresponding to reasoning) for student teachers was investigated using a Pearson product-moment correlation coefficient. There was a medium, positive correlation between the two variables (r = 0.380, ρ < 0.005). This finding indicates that student teachers could have linked physics concepts with everyday phenomena moderately.
DISCUSSION, CONCLUSIONS, AND IMPLICATIONS
There can be considered two-way causality between physics learning and beliefs; while beliefs may be affected by students' experience of success and failure, they may also affect what students learn (Hammer, 1994) . In this study, we examined student teachers' physics knowledge with their everyday explanations and physical reasoning pertaining to everyday concepts. In addition, how sources of knowledge influenced student teachers' physics learning were also investigated.
Females' lower academic performance, attitudes, and experience in physics compared to males have taken a higher level of attention of researchers, and many efforts have been made to reduce this gender gap. Some studies have proposed that gender differences depend merely on the content and context of a subject. In the question of contexts of the present research; however, a statistically significant mean difference between females' and males' academic performance was found, and which favored the females. This result may stem from the contexts of the questions in the test, which may have been more appealing or familiar to females than males. Hammer and Elby (2003) explained that resources constituting the naïve epistemologies may be activated in familiar contexts appropriately.
Context sensitivity of the explanations was also observed in some of the contexts independent of gender. For example, it was observed that student teachers mostly provided conceptually wrong explanations for microwave because microwave use is not as common as an ordinary oven in Turkey. This finding pointing out the context-sensitivity of the explanations stated by Hammer and Elby (2002, 2003) may also explain the influence of cultural contexts on physics explanations.
According to the comparison for the departments, the statistically significant difference found may be due to the difference in the number of courses taken in these two programs. As the number of courses are taken related to physics learning or teaching increases, the student teachers' total score of answer and reasoning subsequently also increases.
In 34% of instances, the student teachers indicated "mother" as a source of their physics explanations that corresponds to "knowledge as a propagated stuff" due to Hammer and Elby's (2002, 2003) framework. As similar, they stated "experience" as a source of their explanations corresponds to "knowledge as a free creation" in 33% of the instances. However, the mean of each question in comparison to the corresponding source of knowledge indicated that the source may not provide completely scientific information. In other words, the knowledge based on that source may not be correctly constructed by individuals. In conclusion, according to this dimension of the framework of explaining physics learning, "propagated" and "fabricated" knowledge allowed the highest scores in each context despite the different kinds of sources stated by student teachers. In addition, in contrast to statistical difference in total scores due to gender and department, the main effect for source did not reach statistical significance when exploring the impact of "source and gender" and "source and department" on student teachers' total scores. This indicates the contribution of each source construction of physics knowledge. Individuals select their own ways differently -either by fabrication, or propagation, or invention of knowledge -in different contexts to gain overall physics knowledge.
As students learn about the world formally through school education or informally through their experiences, they tend to explain everyday phenomena with physics concepts. In our study, the results about student teachers' reasoning and use of physics concepts indicated that correctly use of physics concepts to explain phenomena facilitated correct reasoning; however, limited use resulted in wrong explanations. However, their explanations and reasoning regarding everyday phenomena may or may not be scientifically compatible with expert opinions. Even complex problem-solving or advanced courses taken do not necessarily lead to scientific understanding (Kaltakci-Gurel et al., 2016) .
Teachers often subscribe to the same difficulties as their Science Education International 30(4), 298-309 https://doi.org/10.33828/sei.v30.i4.7 students (Abell, 2007) . Student teachers, even after completing successfully their courses in their programs, have certain difficulties about concepts that may sometimes be activated in particular contexts. Therefore, improving the preparation of teachers so that they are well qualified to teach physics is a crucial aim of educators.
As Einstein noted, science is a refinement of everyday thinking, and hence a physicist can proceed by analyzing the nature of everyday thinking (Hammer & Elby, 2003) . Although student teachers could relate concepts in all of the questions and mostly gave correct answers to the questions, moderate correlation between everyday explanations and reasoning indicates that student teachers could link physics with everyday life only in a rather limited manner. This result is similar to the findings of Lising and Elby (2005) and Kanim's (2001) indicating an epistemological barrier between formal and everyday reasoning and conceptual thinking and formal reasoning, respectively. Students may have difficulty in bridging these different types of physics knowledge. Physics educators should have insights into the nature of students' knowledge and reasoning (Hammer & Elby, 2003) . They should design their physics courses by considering students' epistemologies to remove the hidden barrier between everyday and formal concepts because traditional physics courses may not change students' epistemologies (Ding, 2014) . Physics instructors that practice in interpretation of physical formalism and relating it to the real world are necessary for students to successfully grasp physics concepts (McDermott, 1993) .
